This study attempts to isolate the factors contributing to successful adoption of EIS by gathering the perspectives of senior professionals working with such systems. This paper uniquely uses dimensional analysis to find that organizations require correctly and completely implemented systems that are widely accepted by the end users and result in significant process improvements. These process improvements are likely to be controlled by various organizational factors and should be regularly assessed in terms of performance indicators for growing or changing needs of the organization.
Introduction
Enterprise Information Systems (EIS) in their different forms, such as: enterprise resource planning (ERP), customer relationship management (CRM) and supply chain management (SCM), are highly integrated complex systems and have become essential for successful business operations. The benefits of an EIS project are enormous; having both tangible and intangible values. 1 EIS have the ability to drive efficient and effective daily business operations. These systems are used to streamline internal and external business operations and help achieve competitive advantage by deriving the business strategies and initiatives. They also provide visibility and flexibility. These benefits can only be reaped if companies survive the implementation hurdles of such complex systems. The downside of such systems is the high rate of failure leading to either financial damage or disruption to the business operations. The success rate of ERP implementations does not normally exceed fifty percent. 3 Those projects that succeeded have reasons attributed to a multitude of factors that are interrelated involving both technological and human factors.
There is a growing body of knowledge on EIS implementations and successful factors from a western context, but very little on the experiences of organizations captured from organizations in the United Arab Emirates (UAE). According to IDC 4 , a research firm, the UAE IT services market is expected to expand at an average annual growth rate of 11.4 per cent to exceed $2 billion in 2015. IT spending reached $7.3 billion in 2013 compared to $6.5 billion last year. With such large investment, studies that provide insights on EIS implementations should be useful to managers to assist them in maximizing the return on investment. The success of EIS projects is of great relevance in IS research and practice. Therefore, this study aims at gaining insights into practitioners' experience what constitutes as the critical success factors of EIS adoptions, and if these factors tend to be interrelated.
Significance and Purpose of the Study
The purpose of this study is to determine what is involved in the successful adoption of enterprise information systems. The results of this study would be of interest to both practitioners and academics who are involved in designing, implementing, or using such systems. Although many studies have previously attempted to identify critical success factors of EIS adoption, this study is unique in that it aims to present an integrated view of factors and activities that are required for successful adoption. This will be achieved using a qualitative research design and application of dimensional analysis, a theory building technique pioneered by Schzatman. 5 This study also aims to add to this body of work by by tapping into the insights of EIS practitioners in the UAE, a demographic that is rarely studied in the literature. This study acknowledges that there is no universal theory for successful EIS adoption that can be applied to all organizations; however, the findings of this study bring in a new perspective to view successful EIS implementation from different areas. This study is probably the first of its nature in terms of its context and the methodological research approach. This research provides managers with an integrated framework to view the entire EIS implementation that may lead to successful adoption. Hence, it is hoped that managers and researchers will use this framework to guide implementations or to be used as a research lens for further research and development.
The remainder of the paper is organized as follows; first the paper reviews existing literature on common success factors that facilitate EIS adoption, followed by explanation of the research method used, with special emphasis on using dimensional analysis for qualitative data analysis. The results and the derived explanatory matrix are discussed next, and the findings of the current study are assessed in light of existing literature. Finally, the research limitations and areas for future research are identified.
Background
There are many reasons why organizations need to implement EIS. Such reasons include data centralization, business integration (internal and external), cost reduction, and the ability to respond to customers' requests. 6 EIS systems allow organizations to have a more efficient business process. When combined with other tools, it allows for better data analysis and improved access to information for real time decision-making, and efficient inventory through the supply chain. 7, 8, 9 In general, EIS increase the overall efficiency and effectiveness of organizations 10 and provides them with flexibility to react to changing business environment 11 and deliver high quality products. It is also stated that EIS allows for continuous environmental scanning, vision formulation, enterprise communication, business process alignment, SWOT analysis, stakeholders' engagement, performance measurement and values assessment.
12
A critical success factor (CSF) is a factor or set of procedures which are required for successful project implementation. 13 There is no general consensus on what critical success factors should be considered for EIS implementation. The extant literature has revealed various sets contributed from various studies. To get a glimpse of these factors, a few studies are listed below. Normally these studies reveal nine to sixteen factors 14 , and may be grouped into categories such as product, process and service. 15 In a study on 29 firms using SAP systems, it was noted that several success factors such as, project management approaches and appropriate culture and organizational readiness contribute to the success of SAP EIS implementations. 1 A study also identified eleven factors that are critical to ERP implementation success: ERP teamwork and composition; change management program and culture; top management support; business plan and vision; business process reengineering; customization; effective communication; project management; software development, testing, and troubleshooting; monitoring and evaluation of performance; project champion; and appropriate business and information technology legacy systems. information technology skills, business process skills, ERP training, learning, and change readiness). 17 Critical success factors were also identified in the context of system adoption. For instance, a study proposed fourteen success factors for successful adoption of information systems, namely; definition of business goals, establishment of an executive management planning committee, thinking of implementation as research and development, use of cross-functional teams, stocking implementation teams with the best and smartest workers, alignment of everyone's interest by giving mid-level management hands-on responsibility, constant communication with teams and end users, excellent project management, choice of partners, extensive education and training, management with data, measurement of the right things, establishment of aggressive achievable schedules, and no fear for change. The same study also identified nine failure factors to be avoided (top management failure, poor project management, lack of education and training, people not wanting the new system to succeed, unrealistic expectations about implementation, inaccurate data, attempts to automate existing redundant or non-value-added processes, mismatch between the business and ERP system selected, and technical difficulties) which acted as hurdles to IS adoption. 18 EIS implementation are also affected by cultural factors as noted in a study where the author argued that critical success factors determined in a Chinese context are similar to their Western counterparts, but with elements of Chinese cultural characteristics. 19 Other studies highlight specific aspects, such as an integrated, process-oriented approach to reduce resistance to ERP systems adoption 20 or the need for integration with legacy systems. 21 Although, the literature on EIS is considered mature 22 , researchers and practitioners will continue to seek ways to improve EIS implementations, to maximize values for all stakeholders. The above sampled factors are important to guide project managers; however, these were mostly captured from western perspectives and do not provide a more holistic view as presented in this study. Due to the limited coherence in results presented in published research, as well as the dearth of literature focusing on EIS adoption in the Arab World, this study aims to make use of dimensional analysis to study the concept of EIS adoption.
Dimensional analysis is a technique pioneered by Schatzman's 5 , which provides a very structured and organized perspective for theory building and helps to formulate models that can explain concepts in a particular context, in terms of underlying processes and consequences, and in light of certain conditions. The technique, also referred to as natural analysis, is normally used to explain social and behavioral phenomenon 23 , and has been presented in the literature as an alternative to, the more widely used, grounded theory. 24 The technique is one of the few approaches that can systematically transform empirical data into abstract concepts. In comparison to grounded theory, dimensional analysis is considered a more practical approach to theory building, as it allows researchers to make use of existing theoretical assumptions while formulating new theories for understanding and explaining concepts. 25 Despite its structural and systematic foundation, and the clarity of its results, in comparison to other qualitative research techniques, dimensional analysis has not been very widely used. This lack of use is believed to be due to the limited documented sources that provide details on how the technique should be applied. 25 Perhaps the most comprehensive outline of using dimensional analysis for qualitative analysis is provided in an article 25 by students of Schatzman. They explain that that, essentially, when studying a phenomenon, dimensional analysis systematically transforms observed events or data related to the phenomenon from its descriptive state to an explanatory form. First the data is reviewed to assign open codes to all relevant events or observations that resulted from data collection. These codes are organized into axial codes in terms of the main attributes and properties they share and act. These codes act as preliminary dimensions or components of the underlying phenomena. Next, axial codes which appear to be theoretically or logically related are merged together and assigned theoretical codes. The analysis is repeated till interrelationships between the dimensions become apparent and depict explanatory power. These theoretical codes can then be organized into four conceptual components; context, conditions, processes, and consequences, which are illustrated using a matrix.
Method
Since the main objective of this study is to determine factors that may contribute to the successful implementation and adoption of enterprises systems, a qualitative approach with multiple case studies was adopted. As is commonly known, case studies are suitable for exploring new phenomena 26 and where theory is not available or under development. 27 Three large organizations were selected from Abu Dhabi province in the United Arab Emirates. Twenty eight participants were interviewed using a semistructured format composed of open-ended questions. The demographic information of the participants is summarized in Table 1 . The participants were mostly male and held either senior or high level management positions at large sized organizations in the UAE. The participants were engaged with a variety of enterprise systems either from technical, user or managerial perspectives. All those interviewed were in a position to discuss some aspects on their EIS experience. Most of the participants (43%) had six to ten years of experience with EIS, 32% had one to five years of experience, and 25 had more than ten years.
The participants were asked to express and reflect on issues related to successful implementation and adoption of EIS at their organizations. The next section documents and structures the responses of participants from the interview in order to aid further analysis. Wherever used, verbatim participant responses are italicized in inverted commas.
Results
Based on the objectives of the study, the interview revolved around factors that could lead to successful implementation and adoption of EIS. Participants also discussed common measures of measuring this success in their organizations, and although these responses varied based on the participants' individual experiences with the systems employed at their respective organizations, some common themes emerged which are discussed below.
Successful implementation of the system emerged as the first factor contributing to successful adoption of an EIS. Participants in this study insisted that EIS adoption relies heavily on its successful implementation in the organization, noting that while the organization is expected to conform to using the IS and commit to the change, successful implementation of EIS requires significant support from the EIS service provider; "support from IT (department/vendor) plays a big role in helping the users in their issues and fulfilling their needs and requirements".
At the same time, the respondents clarified that implementation of an IS is not the sole responsibility of the EIS service provider or system technicians. Going beyond the technical factors in EIS implementation, a clear requirement analysis and involvement of end users in designing the system were also identified as essential contributors to successful implementation of an EIS. As a respondent notes; "Involve the end users with the implementation stages starting from the functional specifications until the IS selection process".
Clearly, a successfully implemented system will add little to work processes if the users are unwilling to adapt to the change. Thus, a second factor identified by this study for successful adoption of EIS is user acceptance of change. Participants noted that willingness to accept and use the system will be enhanced when the EIS is known to support workflow processes and is perceived as useful. EIS have great potential to contribute to human resource development Fig.1 . EIS Adoption -A Continuous Process and it is asserted that management should provide "training, education, and updated information" to its end users in order to clearly explain how newer technology can be beneficial for them. However, the respondents have expressed varied opinions regarding the best means to induce change acceptance, ranging from continuous management support to mandatory use of the system, as a respondent notes that successful adoption of information systems requires that it is the "only available tool to carry out the daily work".
Implementation
Another factor contributing to successful adoption of EIS is process improvements that result from the system. Since process improvement is often one of the prime objectives of installing an EIS, systems that do not enhance the workflow processes and are not upgraded to encompass organizational requirements are of little use to the organization. Participants asserted that use of information systems is expected to result in "efficiency in the speed of transactions", in addition to "integration between different business functions and processes". Thus, the system's adoption also depends on a periodic assessment of how well the system improves existing processes.
Lastly, respondents noted the role of system's performance as a factor influencing EIS adoption, specifying that successful adoption of an EIS requires that the system is consistently evaluated and improved to cater to the organization's needs. Several indicators have been suggested that quantify a system's performance, including "turnaround time, number of complaints, employee satisfaction, and downtime data lost". The respondents insisted that all IS must be "professionally managed" to entail any form of benefit. It is also suggested that employees should be "encouraged to propose solutions to improve the IS". It is believed that involving employees' input in making changes to EIS facilities acceptance of change, also encouraging information system adoption.
All in all, a review of these responses suggests that successful adoption of information systems is largely associated with four key factors, namely; successful implementation of the system, end-user acceptance, regular evaluation of the system, and process improvements resulting from the system. The participants identified that successful implementation of an EIS is vital to its effective use in the future. They also noted that acceptance of change dictates the attitude of end users towards updated technology and directly relates to its usage rate. Process improvement was identified as one of the prime motives behind installation of an EIS and regular evaluation of the system's performance is considered crucial to assess the accuracy and reliability of the system, as well as its capability to fill in preexisting gaps. These factors also emerged as largely interdependent. For instance, management perceptions in this study clearly highlight that a system would need to be correctly implemented in order to be readily adopted by the users and bring about significant process improvements, while without significant process improvements, it would be hard to judge the effectiveness of the implemented system. Similarly, regular evaluations of the system's performance are expected to improve its correct implementation. Therefore, as opposed to isolated factors determining EIS adoption, it appears that these four factors exist as a series of streamlined activities which govern successful IS adoption. Evidently, the process of successful implementation, followed by change acceptance, can be expected to bring about process improvements, which need to be continuously evaluated for possible optimization or upgrading of the system. This is illustrated in Figure 1 .
Thus, successful implementation of the system and wide acceptance of change by the organization are decisive for EIS adoption. Additionally, these factors, coupled with resulting work improvements and periodic evaluation of the system set the theoretical boundaries to weigh the success of EIS adoption in an organization, and facilitate the explanatory power of the dimensional analysis performed in the next section.
Dimensional Analysis
To perform dimensional analysis, all participants' responses were entered in a word processing software and scrutinized to apply open codes to all relevant words and phrases. Essentially, the first statement was read and the major theme present in that statement was assigned a code. The next statement was then reviewed in a similar manner to decide if it matches the description of the previous code or if it should be assigned a new code. In this way, a total of 253 open codes were manually assigned to the data set by carefully reading the responses from the sampled organizations. Next, by means of constant comparison, axial coding was performed, whereby open codes that were reasonably similar in theme and function were rearranged, merged and linked. This process resulted in a comprehensive list of 72 axial codes.
The next step required creation of theoretical codes, which could be assigned to represent theoretically and logically related axial codes. For this purpose, each axial code was reviewed in terms of the role it plays in the successful adoption of an EIS. Theoretical coding resulted in 15 groups of codes that were aptly labeled to define their content. Finally, as is required for dimensional analysis, these theoretical codes were classified into four main conceptual components; context, conditions, processes, and consequences. This categorization of data into relevant coding schemes is presented in Table 2 .
To further structure the analysis, Schatzman (1991) encourages the use of an explanatory matrix, a graphic representation of the four conceptual components (context, conditions, processes, and consequences) under a unifying theme called the Perspective. As stated earlier, perspective in dimension analysis acts as the vantage point for studying a concept, and is normally stated on the top of the matrix. Trotta (2007) notes that for identifying the perspective, all dimensions should be given theoretical consideration, however, it is important that the perspective meets the necessary criteria of being open, inclusive, and present in all other dimensions. This study's explanatory matrix, as illustrated in Figure 2 , is set under the perspective of 'EIS Adoption Success Factors' mainly because it fits the purpose of the study well and remained the focal point of discussion throughout the interviews.
After defining the perspective, the remaining matrix is used to illustrate the four conceptual components. Specifically, the matrix highlights the context of the current analysis, and specifies the underlying processes and subsequent outcomes of successful adoption of an information system, in addition to the conditions that may restrict system adoption. These are discussed below:
Conditions: the study has identified three main conditions which appear to influence the processes leading to EIS Adoption, namely, system characteristics, user involvement, and system usability. System characteristics refer to the technical aspects of the EIS which define its adaptability and performance. The respondents insisted that "customization" and "updatability" are key characteristics required in a good EIS. The condition of user involvement notes the contribution of end users in creating and developing the system and defining its requirements. The study suggests that involving users in important areas tends to positively influence their commitment to and attitude towards using the EIS. Lastly, system usability as a condition is governed by the system's quality, available technical support, and the ease of use of the system. By and large, respondents favored having EIS with familiar interface designs, clear functions, and timely support.
Processes: Need assessment, system deployment, training, updates, and post implementation management are the five processes identified in this study. Need assessment is the process of requirement analysis whereby the goals and functions of the system are clearly defined and assessed in terms of significance. This process requires clear and accurate definition of needs and accompanies plans to fill existing gaps in performance. System deployment is the process of formally implementing the system and tends to automate the major business functions in an organization. Respondents note that this process needs to be "professionally monitored" and must ensure "proper integration" with existing systems. Subsequently, users need to be adequately trained in using the EIS, which is the third important process identified in this study. Training should not only highlight how the system should function, but should also bring forward the main benefits for the employees of using the system. Next is the process of system updates, which ensures that the organization's EIS is adept in making use of the current technology and administers the use of all required business functions. Respondents assert that any system updates must be followed by appropriate training programs for the users. Lastly, the process of post implementation management governs the system's health, and involves continuous evaluation of the system for its current usage, as well as its planned use in the future.
Consequences: Successful adoption of EIS implies that the system's output should positively contribute to key performance indicators. A firm's performance indicators are uniquely defined based on their operational and strategic objectives. Common indicators highlighted by the respondents include human resource development (HRD), return on investment (ROI), transparency, and process improvement. These indicators can always be compared with industry benchmarks for an overall assessment of successful IS adoption, as a respondent notes; "in comparison to the exiting companies in the market, either local or international, our systems should be considered as the best".
Based on the results of this study and the dimensional analysis, it is apparent that successful EIS adoption relies on its successful implementation, and is often judged by its subsequent use to carry out every day operations. This research outlines two fundamental notions that become part of this study's contributions and can serve as theoretical bases for future research work in this area. The first is the understanding that EIS adoption is a continuous process, based on a set of interrelated components and requires user involvement and regular assessments. The second is the role of organizational factors and key performance indicators in influencing the successful adoption of EIS in an organization. The following section elaborates on these as well as other important findings of this study in light of existing literature.
Discussion

EIS Adoption -A Continuous Process
In a study 28 to investigate ERP adoption in Vietnamese firms, researchers defined EIS adoption as an innovation process, however, did not classify it as a continuous one. A continuous process involves a series of ongoing activities that progress in a definite order and repeated to provide the desired results as the process flows. As identified in this study, several authors have adopted a similar life cycle approach in ERP research, hinting the existence of a series of phases or evolutionary stages 29 which can be considered as components of a continuous process. Typical phases are planning, implementation, stabilization, and enhancement 30 , all of which reinforce the main dimensions identified in the current study. This study also links EIS implementation with change acceptance, and it can be argued that successfully implemented systems would present changes that are more readily acceptable by the organization. To boost change acceptance, the literature heavily advocates the role of senior management 16, 31, 32 , evidence of which is also presented in the current research. Studies focusing on critical success factors of IS implementation have also highlighted various other factors that define the success of an EIS 33 , however, it is noted that firms usually invest in installing sophisticated systems, but do little to emplace a proper organizational change program. 34 An organization that implements innovation and technology in its system cannot acquire a competitive edge unless it develops its human resource. 35, 36, 37 Here in lies the importance of training the end users and ensuring that the change is, in fact, accepted by the organization. Once change in the organization is formally accepted, it is expected to result in improved work processes. A study also notes that the positive impact of EIS in an organization is one of the five key factors that determine the success of an EIS. 38 Other factors highlighted in this study are availability of the system, system usage, user satisfaction, and diffusion of the system in the organization; all of which signify the importance of user involvement in defining the success of the system. Generally, benefits, barriers and risks all have important effects on user satisfaction. 39 The last dimension identified in this study accounts for regular evaluation of the system. There is always a need for flexibility in the enterprise system, to allow for adapting and enhancing an IS after its implementation to meet user's requirements or functional discrepancies. 40, 41, 42 EIS adoption has also been strongly linked with its perceived benefits in a study, where the authors note that these benefits must be taken into account when assessing the impact of an EIS. 43 Any significant issues that come forward during this evaluation need to become part of system updates to be implemented in the future, thereby completing the EIS adoption process.
KPIs and Organizational Factors
As indicated earlier in the exploratory matrix (Figure 2) , the study identifies five major processes in EIS adoption, namely; need assessment, system deployment, end user training, system updates, and post implementation management. Existing literature supports that these processes, as shown in Figure 3 , jointly contribute to the achievement of key performance measures. While the process of need assessment establishes the requirements of the organization, effective system deployment is essential to prevent any technical failures. Training ensures users are competent enough to make use of the system, and the process of system updates and post implementation management ensures that the system remains effective in the long run.
It has been argued that the users should carry the responsibility of realizing the benefits from EIS implementations. 44 To justify investments in EIS and to enhance its use, there is a need to conduct ex-post evaluation by identifying key performance indicators. 45 The success of EIS implementation can be perceived in different ways 15 , but every organization that chooses to invest in any innovative technology does so to achieve certain objectives.
While previously some authors have defined EIS adoption only as the decision to adopt technological innovation 46 , others have affirmed the cumbersome nature of the concept 37 , and it is believed that the quality of the system and its output cannot be ignored. 47 The present study indicates that firms can have a variety of performance indicators, ranging from increased user satisfaction to higher return on investment, but formal definition of these goals is essential to contribute to the success of the system. 48 The study has also identified some organizational factors (such as leadership style, employee capabilities, company resources, etc.) that can have a significant impact on IS adoption. These are indicated outside the dotted lines in Figure 3 .
It is believed that these organizational issues are more important than technical ones for successful adoption of an IS 49 , and has also been empirically supported by finding that bureaucratic leadership and procedural rigidity in organizations often leads to the failure of successfully implemented systems. 6 It implies that to rectify such issues and yield benefits from these systems, organizational factors must always be taken into consideration.
50, 51
Limitations and Areas for Future Research
The interpretations of this study are subject to certain limitations. Firstly, only three organizations were invited for this study. Although a good representative sample of twenty-eight mangers was interviewed, the generalizability of this study remains restricted. However, since the goal of qualitative research is normally not generalization of the findings, but to provide rich descriptions of phenomenon by various participants who had experienced the phenomenon, the paper makes a valuable contribution by making a comprehensive assessment of the factors involved in successful EIS adoption. Secondly, since this work is based on theoretical analysis, interpretations are subjective on the part of the researcher. Although care was taken to limit the subjectivity by involving multiple assessors in the coding phases, it is possible that similar work performed by others may yield different results. Lastly, as is the case in most empirical investigations, a causal relationship is very difficult to ascertain. Future research is recommended to empirically test the model presented in this study to establish its reliability and validity and to examine the relationship between the emerged categorized factors. The current findings can also be complemented by employing similar techniques to gather user or developer perspective to understand further the successful adoption of EIS.
Conclusion
This study has set out to develop an integrated framework to understand successful adoption of EIS projects. The framework emerged from qualitative analysis using rich data collected from twenty-eight practitioners. The results are uniquely presented in an integrated explanatory matrix that encompasses a large range number of critical success factors and were grouped into four conceptual components using dimensional analysis.
The study notes that successful EIS adoption in organizations requires correctly and completely implemented systems that are widely accepted by the end users and result in significant process improvements. These process improvements are likely to be controlled by various organizational factors and should be regularly assessed in terms of performance indicators for growing or changing needs of the organization. Key performance indicators must also be compared with industry benchmarks to ensure that performance standards are being maintained.
The findings of this study have significant implications for IS practitioners. EIS benefits can be achieved when the appropriate factors related to organizational conditions are considered to allow for successful process to take place. This research sheds light on various issues and offers an improved understanding of the condition, processes, and which should lead to positive consequences. Organizations that plan to implement EIS should ensure the organization environment conditions are appropriate for its implementation and check for their readiness. The results of this study may also help to predict or explain the relationship between the various, and somewhat comprehensive factors, involved in successful adoption of EIS.
Previous studies usually present CSF by using a fragmented approach rather than a holistic perspective as presented in this study. Practitioners could apply this study's framework to better understand the processes involved in EIS adoption. The academic community could also use the framework to investigate and understand issues influencing EIS project implementation and its outcome.
